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(54) CODING ASSISTANCE DEVICE 

(57) Abstract: 

PURPOSE: To assist the description of a source program 
in an optional program language by visually displaying 
an inputted source program and the source program 
generated as synonymous different sentences by 
analyzing the inputted source program in the form of 
object codes obtained by compiling them under the same 
conditions, and selectively storing the object codes. 

CONSTITUTION: In a data base 6, a word dictionary, a 
syntax rule, internal expressions, and a code rule as to 
the object language are stored, and a word and phrase 
analysis part 7, a syntax analysis 7-7-N part 8. and a 
meaning analysis part 9 take analyses on the basis of 
information in the data base 6. The process contents of 
the source program SP which are made clear are passed 
to a homonymous different sentence generation part 10 to 
generate the source program which has the same 
process contents with the source program SP and is 
different in describing method. A compilation part 11 
compiles those programs individually to generate the 
object codes, which are converted into an assembler 
expansion form by an assistance control part 5 and 



brought under the display control of a display device 2. 
COPYRIGHT: (C)1995,JPO 
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1 

[It*:® 1 1 ^'M.n^min?.^ ^ixfzv-:^-fxiir'7 2^ 
<o $ tLTt V - ;^ 7 A o^^'^ S:/ff*f L T Ri V 

V - 7. -y n V A icfBizti ^XTt^a t Tgi*fi^tc|SI— 
Mj*^ f> ^ -5. » ^ ^ V - ;^ •/ n 9 A ^j^-r S |wia»:3t 

H«iia $ tLTt V - ;^ 7"n ^- 9 A ;5. ^/frieiwi^MS: t l 

T;fcJft $ V - X -7' n i?- 9 A |SI — ^fr t: n > / 

^^ p> mm $ tL7t :t 7" V i ^' b 3 - K ic^t-r jgfico^ 
^<om«i^fi.t::ty''Jx.ir y a- VIZ 

[Wf*« 2 1 m^m. 1 icfB»co 3 —f-f > if%mmwnz 

i CO A^J $ ttTt V - ;^ y'n 9 A 5: ^ff L T |BI V 

SJIBA* § fi.tz V A^ir;^~fri5iwi^#5:^ t 



(2) #Pa¥ 7-160490 

2 

con-T-i- > irmmti^x :ifL^m'S.(Dvm^mz^m 

**x.-2.ii:*!|#mi:1--&3-T''f >iy^iSMSo 

4 1 3 iziB^<^ 3 - ■r ^ > ^%^mm. ^z 

^ CO A:^J § fifz v~7.fxi^y co^^ LTlHl V 

-X7'ai'-9A?:aRlBiSWitt LTCO— b-^' > 

\z^m-fh^'^m^^^h^ 

z.(r>%-m'^^fz\-~^>\zm^%mm.-j-7.fu^'7i^ 

V - ya ^- 9 A iclBj® $ ttfc #Mco^[* ^ WWr -i. jS 

;k -ei^ ^ M >fc ^ V - X v° n ij-- 9 A * ^ ^ -r ^ isi feMic 

M'M.'^mtsW.mz^'^'^^ icoiwi^MAt LT^^§:i^ 
;t V -X A ^ ^^03^^lcTffl;^j-ti.ffi^i¥a 

30 

«:*x.-5.C:t«:i|f®ti-S3-T''f >^^5t«^ito 
lO 0 0 1] 

10 0 0 2] 

lS&*<oi$tfl yD^vAm^tf±^^oJ:9i;> 3> 

\£^-i'\,zi.^ * f BiEi- ^tztb<r> wff r- 

«lt?:(iCie), C + + (v- • y^;^ • t'^;^) , p a 

seal . COBOL (3.-K;u) , T-tr> 

[0 0 0 31 t^^X. C:tLP><7)7'ni''*9AS^tC{±a 

|si-(7)®3S^SE=&S«-r'i>/c*i)com85:<^fBai:^rfed* 

fftt-r-i>c -etr, -?-tLt5fBai:^-ffi<0'(prtL5:$^ffl-r^;e»- 

50 36«#jiT-**o 
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3 

10 0 0 4] —li, *-l>ttl;coyD^'-9 AwlflciSV^ 

[0005] c:<OJ;d(c, 7°ni>-9ABlfti— JKlc, * 
j; o Ti±. BTKttii ^> t i . * ^ ^' h n 
[0 0 0 6] ^S*L/i7'n^'-'7-7r"*>tt(df, n > 

[0 0 0 7] L*^L. ^ll^<7)i!'-''^v>7°D^?-7-7(Ct oT 
[0 0 0 8] — ^^(^JlllljSiLTtrni^^ASrmSfcW 

[0 0 0 91 -?-i-efi&*(±, yn^'-^AWifcofaai:^ 
fijx.{i'!if ii¥3 - 5 8 3 7-^-&mzmm<omWiXii^ ^ 

[0 0 10] 

L 7t 3 - -rV > i^'SiiJ ic^o'v^ T V - ;^ 7°n 9 A ofB 

[0 0 11] L/&-L> ±fBfig*0^e-t:-{i:. -Mxlfn- 
K-9- >f X(D/Jn $ i 19 ^ * r V h 3 - K 

[0 0 12] t/i;i»^~oT. ifSSS^tLfcn-'f-V >if 



(3) #M¥7- 1 6 0 4 9 0 

[0 0 13] c:(7)l§?§l±, LTt^lftc^^^-cSrSti- 
Tt COT'* 19 ^ 7'n ^•■7 A wist:: J; -!> V - ;^ T'n 

[0 0 14] 

io [i*is<&.»fti--5. 7t*:><7)^K] i 9 t/^ i s^*3tfi!£-r-i> 

tLf^ V - ;^ i'-^ A (D^^^m^ Lxmy~:^ya^- 

yA=kmmfm.wmt vx<o--^<7)v-i^>{Z'5^m-th 
!^^m^^m ( c) i $ tL/; h - > iciio' § 

$ tLTt^^ iti*«) |wi— o^^:^- ^^;z.#^-z,v-;^ 
7-n^-9A^^^i-^|wi«*:it^^¥^t. ( f)«riBA 
:tj $ tLTt V - X -rn 9 A 25. wiama^S: t L 

$tL7tV-;^7'n^'-9A^ |S|— T n > /nM ^H" ^ 
Tnr«*^i--l)«^iliyW#g:i:. ( h)c:tte>«^$^7t 

*T-4rigtoiBii#i&ic=i&itfit-^3-r''f >^mmm^ 

[0 0 15] 

LxmhTi^iiz^ihtzmmy ~ i^'^ ^(ommrn^^ 
^aai^j^^-ft i <73 X > y I' - h (-a«)3itf i: -^iiis 

[0 0 16] ±|B«^i:iJ:ti.(f.r<7>J;^ ic, Ji-Hficj; 
50 oTfBiE$tL7ty-;^y*n^^9A<0'ffclc> K^n^^A 



5 

[0 0 17]-:^. i^xPjf^Iti: LroW-rn^yA 

[0 0 1 81 Lfc^^oT-e-^Of^^ itt^:ty-^i^' Y -=1 

iiJt&«)¥^ C Xtm^^ $ V - X -T-n 
9 A i^lBiE^fe t (± i -r i: , a. - -)f d*B/f S L /c^l^tco 

[0 0 19] Lr'|§i^$^X7^;n-7=''f V^";! 

[0 0 2 0] i|f(c, JilB«o«^(::SDx.T, ( i)^S[cotll 
^-'aiU o V ^ T O'ltiJ 5: S <7?ff^^ l:: r m -f ^ m :'3ftlJ 
Lv^n-T'^ v^-'j^iij^, -IHJxlf^i: \^X—%-th^<r) 

7t Fp^M i> M.mmm J: 9 =fe ^ o 
[0 0 2 1] t/c, Ji|Bco«*-ei±> J:k«c*^§tL^^ 

5i.|ijmffl*^mx.T, (g')mrf53>/N°^';wtcJ:oT^ 
> iJ'^SBiJ (CO v»T tL * g izi^m-r t *> 

[0 0 2 2] t ^c, > i>-^!SS«<7) JifS^JS 



(4) #18^7-1 6 0 4 9 0 

6 

±IB( a)cDAt7¥a, ( b) O^'pJjBW^S, ( c)<7) 

^fi^x^{zi^:ho Lxmti^ti^wimmxi±. # 

tcfiito^-^^w^a.— r (-ftiify-r) izt-ox. mmti 

^« ^ Ha-t t T' ^ ^ o 
[0 0 2 3] 

111 (c, C(O|§0^iC/i)^/i^^n-T'')' >i>*3ta 

^ 3 V e a. - J: c -Cf^BK-r ;|. ^« t L Tfli^ $ 

[0 0 2 4] -t-^^5*.lBlS«{^*3V^T. A*^*l{i, 

is. CcoA^I§tL;z, v-XT'ni^-vA S P(±> —ax* 
$ :^^rll^ L ^ T-v ;^ 1^^*!= $ itr ^ ^> CO 

tL^ J: ^ ic^;|,o 
30 [0 0 2 5] ttz. Wr^mm.2\i^ ^Jx.J^CRTt'^'X 

fv^^m^r^ ::^fv-(mi!)^hii^x. IMXts^ix 

«5> o 

[0 0 2 6] iTt. iwii:< ai:^j^S-e*^en^^«3 ^> 
ii*n-t-*>i5, ^<r>m.mm<r>mm.x\tmz^ iBi^s^rac 

40 [0 0 2 7] tfz. xdMiumuA\t. ^^hxts^m. 
1 , WT^mm. 2 , s.t>'en#:^« a t n > tr ^ - ^^^^t 

• n > t: A - ^ e, e|l#:}i^<^ * -o :^^1tiliro v^T 
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(5) 



6 0 4 9 0 



5 



Si5 5, T'-5"^-x6. m-xm^us. 

1 U±'(Pr^^^>^ rr>tfi-^:$:#:{i-?-oftlJffll7'nir9A 
[0 0 2 9] *-t\ 3:a$IJ»«C5{±. JilBAm:^)^^^ 

l^f^Ufflttc^:*- L> iOf'^UffiJtl:: V 7°n A S 
P S:^<^ii^-ei^^?:^^^Cl*IS|5^!!!^31i-*o 
10 0 3 0] i7t. T-'-5'^-X 6 i±, ISIIIll ^c#fB-t 
mainO I 

int X, i; /* ^mMO'SS 



* col |5J$#BB L T> A^) § ^XT^:: V - 7°n 7 A S P o 
[0 0 3 1] ^^wwas 7 , fll:fc)!?*fg|5 8 , 

[0 0 3 2] ^'^jSfffi^gC 7 l±, ±5Bft#«^ 

*«?#LT, [HlV-:^7°n^^'9ASP^aSfE«eIti: 

[0 0 3 3] ^Jx.(i\ *tfti'i^7°ni'-9Afl-|f:6^XW 



for(i=0; i<=10; ++i) I 

/* i ?rOlC*0Si-fkL. 0Jii.Tr-*^H. 

X = X + i ; 

/* lE^xtw (x + i ) ?:ftA */ 



main 

( 

) 

{ 

int 

X 



i 

» 

for 



- '7 - Kj , rjgsfej , r:i:^ij 7^ 7 j , 

[0 0 3 4] m-XmxU 8 (±, id LT:9-ili?$;iX7t b - 
^r^-tcgSo'v^T, V-;^:7'n>^7AS P<7)#3t»jt^r?^ 

[0 0 3 5] mut:LZ.-r:(r>m<r)m'k. mtM^^Z-^ 

p o^»jtfl^^t*^ r f o r =5^ * - j t?* 



[0 0 3 6] -eLT, «l*»f^if§l5 9 i±. ±fB^«|$^X7t 
JO *o'v>T, a^y-;^-/n^^9ASPlcJ;^i!!iart# 
«|WlCi±, ■r'-^^-:^6lci*lg|5«5ai:LT^ffl:&tLT 

[0 0 3 7] m^\t^^-^<r>m<r)ik'k. iti*»*fffl5 9-e 

fi. ±fBBBiE;d^^^SV-x-7"ni^-9ASP«+L> El 

com 3 {±. 5 i*io{^3!iffliticifei§iicf±i*igi5 

• r*oiaitoig^ i± r i = 0 ; J 

• r^cofFfBj i± n <=i 0 ; J 

• r#*a*ff5:J (± r++ i ; J 

• r*iT#f4j {± rx = x+ i ; J 

[0 0 3 8] id b-CB^^>;d^l::§tL;tSRv-;^-7"njr 
7 A S P (r>%WH'^\t. ±M,-^Wm^ 5 ^rM DTRia 

mx^^n \ oic?isis$tt;g,o |Hi*MS:^BggB 1 0 
50 LTty-XT'n^^^ASPlcov^-COiFffi^i^* 
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9 

i^*^ A S P t |W1 C^JILSI^S** LTV^TlSiZli:^ 

[0 0 3 9] ^Jxif ^ci-eof^oo*^. mm^x^ff^u 

o r5:J Jiil^1'<^;^-'7°ftlHWo¥J^t LX<D Twh i 1 e 

izx, Twh i I eS:J j:-2)^i:fcT-> v'^i/- b ^ 

t>^±m r^^wffiois:^ ( i = 0 ; ) J ^ r^ofF« 

( i <= 1 0 ; ) J . [mnmf^ (++ i ; ) J . S 
r;^^ r*ff*f4: (x = x+ i ; ) J ^r^tt^^^xffi^iiA 

[0 0 4 0] id LTlwiaM:S:t UT^^$^rfcyn>5^ 



(6) #ga¥7-l 6 0 4 9 0 

10 

^t}^zmLXi^!h^^<D:jy/^^)U^y''iy 3 y^B^^irX 
[0 0 4 1 ] -f-LT. i<7)3>/^"^;l/UJ:oT^j3§:$:^^ 

m.2izmmmm^ii^o 



l: LD (i),l0 

2: LABELl JZE UBEL2 

3: ADD (x),(i) 

4: SUB (i)J 

5: JMP LABELl 

6: LABEL2 



; ( i ) izi 0 ^n- K 

; (i) =0-e*)tL{fLABEL 2 tcv>>y 

; (x) ( i ) jnx.^ 
: (i) Ti-hiii^-r^ 
;label 1 tcv^vT^ 



i: 
2: 
3: 
4: 
5: 
6: 



LABEL1 



LABEL2 



LD 

JMP 

ADD 

ADD 

CMP 

JLE 



(i),0 

UBEL2 

(x),(l) 

(i),1 

(i),10 

UBELl 



tih r^t^v^^ bn- KlJ RZf hn- 
K2 J <n^^i^-^4 X^^\z-^^(DX.\^^zi-Y'X:-h^i^^'k 



( i ) (10 4rn- K 
LABEL 2 ^zv^yy" 

(x) (i) sn^^ 

( i) tcl ^JPx.^ 

(i) hi ot*±fcK-r^ 

1 0j^T-e*;fx{f LABEL 1 tCv^-v^y 

[0 0 4 3] Cl^LT. Jx-^m:;?)^*?^^^;^?^*-^) 
h. ^0&«:Am*©J»g|5 4*:^LrmPL7t^aftlJffl 

• \)\^-y^Wm\ i: LT ff o r:S:J h Fw h i 1 e 

50 y^irmwit-t^o W<omWi*K r-^^-:^6K^ 
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11 

[0 0 4 4] z(Dmmm<7y=i-r-i>'>'±m^m.vii. 

^<r>^^Xts ? tLS#« V - ;^ 7'n V A s p L> 

3>/U;u. ifct/lCi— f^#?lz^o'< >ifm. 

-To Ktii;':s*^^~eR^R*t?*^xii\ en^»« shrill: 

•i) J; 9 I- o 
[0 0 4 6] 08(4. |H]||ife15nj<7?^gtcJ:^=7-T''f > 

o 

10 0 4 71 -r^!b*)V^^, A^/^ttl ^riiCTV-;^ 
T'lOO) , 5:iiflJffllg|5 5I±. icOA^)§tL/::V-X-7- 

n A s p immimmmi.zmA~ih^. 'f^^m^u 7 

1) o L7t#:>^»W{cJ;o-r, IS|y-X7'n^9A 

S P coKiS^a^^telSiiBWff t Lr<7)-m<0 h-ir>K^ 

[0 0 4 8] .rdLT, S^V-y^yn^^^ASPtCO 

h - > tcfto- < m-xm^'tmf-t ^ c^r-^yi o 

2) o c:o«:fcj»*fo*=fT(cj;oT. ^fey-xyn^^ 

9 A S P <7)«*«Jt ;fc ^ „ « X E! 2 lizm^- 
L7^:V-;«.7°nir'9ASP(ciiVi-C, -^ilc ff or:St 
J; ;& - t'M® J /O^lEiE ^ttrv^^itfei <^^|5t 

[0 0 4 9] i ^ Lr«5:W^ff=Jr*?-x.^ 

;:^V'ni'*9 A S PO®31|*I#<7)^T/&«B^t>yiiHC^So f!) 
X-tfUI 2 tclHJ^ L/C y yn 7 A S P ic^^ LT {±. 

[0 0 5 0] C:dLT, SteV-^7°n^9A S Pico 



(7) ^mW- 7-1 6 0 4 9 0 

12 

i:Tv->^7'nir9A s p<75is)a#:fc^^fi6:i-^ C^-r 
X. if H 2 t:0ij^ $ tL;i, V - X yn 9 A s P tc*t L r 

[0 0 5 1] Lr|wi«#:fc*#/i^«H)«Si5 5(±H 
nV/W^l^giSl l^rfeKfL, V/N'-f ;l'g|5 1 14: 

ilCT. ico|SI*^:S:i: V-X7'n^'-9ASPi:4:#^ 
rjV/NM (Xt--7 7°10 5) o JtiS^ v-x-rn 

10 ^*7A S P<7)A^JC0|^> i:i^{C'^5r'o:^^<7)3>''^°•1';^^7° 
|WI— con^/N'^f ;i/;t-7'->3 >*}t56Lritt4: 3 
[0 0 5 2] 3>/^"^;KO$§*, :t 7' V .x ^' h 3 - K:*J 

-y ^W^\^tz-^'7~V^9 h 3- K^^^^«2 
^^•f-* (XT-'y T'l 0 6) o ^i3, .lO^^liWl- 

[0 0 5 3] C:coS#^S*«j-tT> J^-- iflci^Sfi 
UT--y/i 0 7) , -g-og-fUBfLfc^^ 

1-^V-J?.7'n^*9AO|Bi!i:^ffi5r. $Rffl-r'<§3-7=' 

yi 0 8) o 

[0 0 5 4] •eLT-€-<7)fl:. 3.— ifir j; ;|,|^T»f'^*Jafe 
fH£ {7.y-vf\ 0 9), SKS:K^aSrl?-7b, 3.- 

0) , 0 7 icIUJ^LfcJ; 9 ^3-7=-^ ^i'-ap.ij^&en^^ 

3L— If J: ^Wm-^-^m-Wf^i^'ii o /c«J-^lw{4, |hI 

J: d ic^i^o 

[0 0 5 5] m±co i 9 c: OHJiflJcO 3 - f-v >- 

Dir7Ac7)'fi.tc|Bia*jt5isgii)^jjg§tt;5> J: 9 lc;&^o 

"bTC^T? y - X 7°n 9 A t $ tt/: t I4|si— 
^fi^lCT3>'y?^';W$tL7t:f^, -€-<0#:^-7'-::^i^' h3- 

[0 0 5 6] z.<r>fz>fy. ^-y'va:.^' h 3- Ft Lrm/c 
:^fe-e* ;S) icf ijif § * j; 9 1:: ^ ^ » 

[0 0 5 7] -^-LT, ::*tt,*y->'a:^' b3- KICOV" 
50 T<0S#i*!^{lF;5«^f*>tL, ±|BT'-:5'-^-Xtrl!&«lJ$tL-5 
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13 

[0 0 5 8] tfz. ::.<Dmmmco^-r'-^ yir^mmm. 

[0 0 5 9] \^tzi}^oX^ 9->'^T. Wl:. i«0 

tBt) § tL7t 3 - T-V > ^'•^liij ^ ^) t y ^'n A 

[0 0 6 0] ±iB*itei?ij<^^*-e(±, •y-'fx 

[0 0 6 1] -5-::t?^tx, i<o^egtc:i»*»-S3-T'^ > 

^^s:5s^* CO » 2 co^ife^j t L r , -^mmnmm. 5 s * 

[0 0 6 2] fztzL. C:<7>S^2co|IM!M<o^Slci3v^ 
[0 0 6 3] |119(i, C:<7)||2 0||*feM<7)^«l-J:^3 

isi*2<o5iifi^j<7)S«<^ift'f^, m.mz^(D^m^m 

^rSiB^fSo 7tfiL^:o|ll 9 icisv^r, -?-<OX-r v°2 
00~Xt--;''7°205 t;:75^/5-^MSI±, 3te<05li&^<0^ 
«Oia8 iCdSlt-SXr-y •/! O O-Xr-fT'l 0 5 tC;0> 

[0 0 6 4] ^-c, ^<Dm2<r)mMm<r>m.m.K^-:>x^ 

{zi.':,X%hfifz^^f'J:^^ h 3- Kcon- KHf-f X 
*i^J:k«c-t^ (X-ry7*2 0 6) o v^^^ig)^:^^^ r 

[0 0 6 5] id K-if-f X<7)Jt;«c?^II^TL7tX 

jt«»SP5f±5II=^§> J; 19=1- K-y-^f Xco/h§v^:tr 
y'i ^ h =r - KlC*tlS-t* V -X ■7'D A 0|B^:fe-fe 

7='-^'^-X6lC*&«^-t'?> (Xxy^BOS) o 

[0 0 6 6] ^\.x^<r>mt. %<omMm<r>mm.<D^'^ 



(8) #gg2p 7-1 6 0 4 9 0 

14 

tnm.. — If i ^ l«-T»f^55^'afe !i' ( X r 7 7* 2 0 

9) > mm-^Wi^m^mi^^o ttz. Hfici^ep 

(Xt--;'7°2 10) , Il7ic 
0|J^ L Tt: J: 9 n - f >- XSIiiJ *en*^ffl:3=&®i:T 
Wmi;L;tft (X7^-y7'2 11), ^K^SMS^I?- 
7i-.i.o 

[0 0 6 7] CO J; die, C:(;o^2 0||ife1llo^ft(cj; 

io ;e)^t?i;^ J; -9 l^=fc^o 

[0 0 6 8] ti-z. itLe,#*jfetajo^«o±l5««tc 

m^d^tS^^Z, J: -9 ici-^xif, # ^c@m<7)r^^=S?v^J.--^f 
[0 0 6 9] -f-Cl-eSlC, :i<n^:mKi)^i)^^::^~7'-i > 

7^: nm^X i?J X. if i - -If *^~A^J L7t:y-xrn;r9 
[0 0 7 0] fztz\^^ cico^s^jo^ifeinjo^fticisv^r 

y 1 0 O-x-^^yy 1 0 4 \iZ^^t^h^mtn—X^:ho 

[0 0 7 2] ST. ^<r>m^<r>mMm(r>mw\z^^x^ 
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[112] 



[US] 



main 0 { 

int X, i; 

for (i=0: i<=10; ++i) { 
X - X + i: 

} 



^SP 



for 






i=0; 






i<=10: 










X = X + i; 







[114] 



main () { 

int X, 



1; 



I while (tiom) { i 

i } i 



[051 



main () { 

int X. 



i«0: 

while (i<=10) { 
X •= X + i; 

) 
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#M¥7 - 16 0 4 9 0 



me] 

2 













for (i«0; i<=10; 
^ X = X + i; 


while (i<= 
X = > 


=10) { 

< + i; 












1: LD (i) . 10 
2: LABELl JZE LABELS 
3: ADD (x). (i) 
4: SUB (i) . 1 
• 5; JMP LABELl 
6: LABEL2 


1: LD (i) . 0 
2: JMP LABEL2 
3: LABELl ADD fx], (i) 
4: ADD i , 1 
5; LABEL2 CMP (i) . 10 
6: JLE LABELl 


m [n 
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m 




















switch^ 


if-elsei: 




font 


whilet 
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210 
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YES 
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